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But this by definition equals [idTSQ.    Hence
(21)                                  fc - &.
By tlie Second Law p is a function of t.   If the temperature T be
absolute, \i = ^ and (21) becomes
Jr^T   or
This result will be obtained later by analytical methods.
30. Lord Kelvin's "First Scale" of Absolute Temperature. Before the present scale of absolute temperature had been introduced, Lord Kelvin, in 1848, suggested a scale based on the assumption that li = 1. If # is the temperature on such a scale we obtain
d& = [idt (referred to any arbitrary scale)
dT = -fp (referred to the present absolute scale)
whence (23) # = lognat T -f- const.
The temperature on the "first scale", # is therefore equal to the logarithm of the absolute temperature plus an arbitrary constant. This scale will be found to possess the following peculiarities.
(1)  The "absolute zero" of the ordinary scale is represented by # = — oo.
(2)  The indeterminateness of the unit of absolute temperature is represented   on  this   "first  scale"  by   an   indeterminateness   in   the position of the zero, which indeterminateness is introduced above in the  constant  of integration.    Obviously  if we take this constant to be zero (as we naturally should) # = 0 when T = 1.
(3)   The  temperature   T has  been  stated   above   (§ 28)  to  be approximately proportional to the volume v of a unit mass of gas at constant pressure.    To this degree of approximation,
# = log v + const., whence
The left hand side is defined (§ 13) to be the coefficient of cubical expansion of the gas. Hence on the "first scale" the coefficient of cubical expansion of any gas would be approximately equal to unity.
CHAPTEE III.
TRANSFORMATION OF THERMAL COEFFICIENTS. §
31. Formulae which are independent of Ihermodynamic hypotheses. The various coefficients defined in Chapter I are not all independent, but are subject to certain relations. Some of theser. Thus heat passes from, a colder body (the refrigerator) to a hotter body (the source) without work being absorbed. But this is contrary to Clausius' axiom. Therefore M cannot be more efficient than N. By similar reasoning we may also show that all reversMe motors working "between the same temperature ham the same efficiency.
